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DRAWINGS jVMRMPMBMTS 

Please correct Figure IC t.o replace item "26B" 
Identifying the photoresist with "2i>A" as indicated in the 
proposed replacement sheet. 
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Remarks 

Thorough examinaL ion by Lhe Examiner i.s noted and 
fapprRciatod. 

The drawings have been amended to overcome Examiners 
object ioriy . 

The Sped. fi. cat i.on has been amended Lo correct qrammritical 
errors and to overcomes Examiner >J Objections. 

The ciaiititt have been amended and new claims added to clarify 
Appliccints disclosed and claimed invention and recite indicated 
allowable subject matter as indicated by Examiner. The amendments 
find support in Lhe original claims and/or the Specification. 

No new matter has boon added. 

Claijn jteiecti^s} ^^^^^ 

Claims 18. *^nd. 19 haves b.een.. amended to overcome Exami ' 
rejection under 3b. .OSC 112/ f.Vrst paragraph. 
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Claim Rejections under 35 USC 103 

1, C.laims 1-4, 6, and 9 island rejected under 35 USC SocLion 
103 (a) as b^inq unpatunLablc o\rer /.henq et al. (US^ 762,085) in 
view of Luo et al. (US 379,576), 

Zheng et al . t.e*=ach a riiGthod oi forming a CMO.S device (ucc 
abstract) . /.henq teach an ion implantation procojais using a 
photoresist mask (col 4, linos 15-49) . li^-herig cL al. Loach an 
oxygen plasma ashing process to remove tho plioLoreslst following 
thc2 ion iiiipiarilallon process (col lines 4 9-50) - 

Zheng et ai- docs not suggest or disciose re^moving the 
photoretsisL according to ''removing Lhe photoresist according to 
aL least one plasma assisted process comprising fluorine 
contalningr oxygen, and hydrogen containing plasma source gases" • 

' On the "other h^nd, Luo et .tail-, disclose. '^a' V^^^ ■•■ \ 

plasma system, and rriethod for processijhg •.semi^^^ 
The modulation of the plasma potential relativfe to . the ;,. 
semiconductor- wafer is. varied for different process .steps,/' .(See 
Abstract). : ' * .•• ; ''/.' ^ .•':/..* V .• y 




PA(X 19»3 ' RCVD AT 7/26/2005 3:52:58 PM [Eastern ^^^^^ 



07-26-' 05 15:06 FBOM-TUNG S ASSOCIATES 12485404035 



T-368 P20/26 U-586 



u.:-;.::;.N. to, 656, 584 

Lno et al. disclose ^'romoval of photoresist after high-dose 
ion implant (hereinafter "HDIS process") . These processes are 
adapted to allow faat removal of photoresist with minimtixn oxide 
loss and without causing popping on the wafer.'' 

Luo c5t al, also disclose using plasma source gases including 
CF4, oxygeii, hydrogen (aL ^-i) , and argon in a variable mode etch 
p.rocess where Lhc prcacure is reduced and Lhe bias power ol 
during a multiple step etch process, T.uo et al . also disclose 
using nitrogen in place of argon. 

Even assuming arguendo, proper motivation fox" combining Lhc 
teachings of Zheng et al* and Iiuo et al., such combination does 
not produce Applicants disclosed and claimed invention. 

Nowhere does Luo et al. recognize or teach a method for . 
overcominCj the problem that Applicanta. hav€? recognizjed and • solved 
by their claimed invention: ; ^^a -^^^^ ..V 
silicon in a plasma assisted photoresist e.tciiing .proces^^ 
variable mode plasma etch process of. lAio et a 1 - is taught , to ' . • 

reduce silicon oxide, loss. . The. variable mode plasma- e^^^^^ . . 

of Luo et al. would not 'accomplish -Abplicants d^ 
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claimed invenLion since Lhe silicon substrate would not be 
exposed in the method as taught by T.uo et al. 

2, Claim 5 stands rejected under 35 IJSC Section 103(a) as being 
unpatentable over /.henq et al. (US^ 762,08b) in view ol Luo eL 
al. as applied above, and furtticr in view of Xu et al. (US 

Applicants reiterate the coimnents made above with respect to 
/iheng et al, and Lxio et al. 

Xu et aT* discloses a process for removing residual etching 
residues and photoresist simultaneously following formation of a 
via landed on tungst:en (see TVbstract) , Xu et al, teach using Cif*4, 
hydrogen, oxygen and nitrogen in a dr'y etch process to strip the 
resist, teaching tiie beneficial effect is to improve the 
topography of the tungsten contact .surface including forming, an • 
.undercut in the tungsten- . (cpi . 7> - llnep. 33:^cpl; 8.,;. linis.v.S.S).,. V .In' 
another embodiment, an oxygen/niti-ogeh/hydrpgen . chenij^ 
employed to first remove the resist followed by adding fluorine . , 
•to etch the tungsten. .* . 
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'I'here is no apparent motivaLion to combine Xu ef. al. with 
either Xheng et nl. or Llio ot al . Lvo et al. and Xu et ai. 
diacl.or^e procei^siKOii LhaL work by a different principal ol 
operation, and Luo ct al, and Zhenq et ai. disclose the formation 
o£ an onlircly unrelated seTniconductor sLructure with respect to 
Xu et al* There is no suggestion in Xu et al. that the di.sclosed 
etch chemistry may havee a beriGlicial effect, in preventing the 
loss of silicon. The etch chemistry in Xn et ai. is taught Lo 
pre£erent:ially etich tungsten and residual polymeria lollowing a 
via formation process. Moreover, Xu et al. disclo^ses that the 
etch chomii5Lry etches (penetrates) the sidewalls of the via which 
where the sidewalls of the are formed of an oxide material, thus 
preferentially etching oxi.de and making the method of Luo et al. 
unsuitable for Its intended operation, which is taught to 
minisnxze oxide loss. 

tievertheless, even assuming arguendo a proper motivation for. 
combination >• . such combinatioT:?. .'.does iiatV.ip.roduce "App.1^^^^^ 
disclosed and claijmed invention. ' "Nowhefe -do; ^^t^ . * . .. 

disclose or suggest exposing silicon t.o an .etching chbinistry ^^to; 
coordinatively saturate at least .a portion of. •.coordinatively 
ansa turated si 1 1 con bonds* comprising the • sll iqon ;*s^^^^ . . 
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With rcspecL to cii-iim Xu et al . disclose a nitroqen to 
hydrocjen raLio whore nitrogen may range from 90% to 100^ and 
hydrogen may range from 0% to lOri (e.g., 9/1 to 10/1)- The lacL 
thcit Xu et fil. disclose a nitrogon to hydrogen ratio in an 
unrcsiatod and diflfcrciiL manafac Luring process which operates by a 
dillcrcriL principal oi operation and which h^^ppens to fall with 
Applicants disclosed and claimed range does not help Examiner in 
establishing a prima Lacla case of obviousnoss . 

A prior art reference mast be considered in its entirety^ 
i.e., as a wliole including portions that would lead away from Ltie 
claimed invention. W.L. Gore & Associates^ Inc., Garlock, Inc., 
721 F.2d, 1540, 220 USPQ 303 (Fed Cir. 1983), cert denied, d69 
U.S. 851 (1984) . 

^'If the proposed modification .or combination, of ..the prl-or ' 
art would change- .thc-.'.fj)rihcip .of. \pp.e'r.ation •pf;.Jth.e,.'.prio*r\"a^^^ • ■ .. " ^- '\'' 
invention being mpdifaeid,':then. t.he;.teac^^ 

are not sufficient to r^sndcr the claima pflnia facie obvious/" In' 
re R<itt.i, '270 ii\2d 810,.l'23,'VSBQ,M 



''l.f proposed 'modif ication ;^'w^^^ **.' ' 
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invention being modiiicd unaaLisf acLory for its intended purpose, 
then there is no sugyesLion or motivation to ynake the proposed 
modii^icaLion.'' in re Gordon^ 733 F.2d 900, 221 USPQ 1125 (Fed, 
Cir. 1984) . 

(:l<=i1ra 10 stands rel^crtfid under 35 OSC Soction 103(a) as 
beainq unpatentable over Zheng ct ai. (US, 762,085) in view of Tiuo 
fjt al- as applied to claim 1 above, and further in view of 
RobcrLson (US 6,699,771), 

Applicants reiterate the cojiuncnts made above with respect to 
Zheng cL al. and Luo cL ai. 

The fact that Robertson discloses that halogen species are 
implanted into an amorphous region of a semiconductor substrate 
formed during ion implantation (See Abstract) does not help 
Examiner in establishing a prima f^cie .case- of obviousness*, 

• Nowhere. 'dp.es •R6b.ert'so;n".'tiis^^^^ .pf/iua.sjcing.. 
. the substrate . with- ■pho.toresisjt , • ion and remo^^ing, . 

photoresist as. Applicants have disclosed and claimed 



^'Tho fact that -reference's '-x^ .all • aspects' ' 

of the claimed invention- W 
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nol. su££icicnl to caLabliah a prima iacic case o£ obviouisriest. 
without some objccLivo reason Lo combine the teachings oi the 
references.^'' Ex parte Levengood, 28 USPQ2d 1300 (Bd. Fat. App. 
* la Lor, 1993) . 

'^Finaily^ the prior art roIiGrcncc {or reiorcnccy wlicn 
combined) must teach or Kuggt)st ail the claim limiLations , The 
locicliiay or tiuggcyLion Lo make the claimed combi.nat ion and the 
rea5ionable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure." In re Vrieck, 947 
h\.2d 408, 20 aSP02d IA38 (Fed. Cir. 1991), 

Applicants have incorporated indicated allowabie subject 
matter into claim 1 and new claim 21. 

Based on the foregoing, and PJxaminers indication of- 
allowable subject master,- Applicants respectfully subiuil: Uhat the . . 
.Claims are now in- conditibh "f br^^^^^^^^ • " ' V 

by .the Examiner , at an- early date is respec.tfuJlv^ 



In the event "that the! present .invention ^as-clairndd is not in . ■ • ■ ' 
a condition for allowance for. any other reasons^ the Examiner. is 
respectfully • Invited-. to.",.callv:t:b.e.;-" ...at bis. . , 
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Bloomfield Hills, Michigan oli'ice at (248) 540-4040 such that 
nftcftss^iry action may be taken to place the application in a 
condition for allowance. 

[jpccL£ui\y submitted, 
nates 




Randy W. Tung 
Reg. No. 3:1,311 
Telephone: (248) 540^4040 



.2:4-: 



PA(X2»33'RCVDAT7/26/2005 3:52:58 PM [Eastern ^^^^ 



07-26-' 05 15:02 FB0M-TUN6 & ASSOCIATES 12485404035 



T-368 P03/26 U 



WA 

C 18A 



lOB 



14A- 



V 



18B 



20B 



A A 9/14 ^'*r. / 



-76 



72A 74B 



Fi gure lA 



10A 



12B 



10 B 



12 




Fi gure IB 

N lOB 




16 
UC 



12 



14A 




14C 



PAGE 3l33*RCVOAT/l26j2D05 3:52:58 PM[EastemDayljghtTim^^ 



